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Development and Applications of High-Sensitivity
Scanning Capacitance Microscopy
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Scanning capacitance microscopy (SCM) can directly provide electrical properties of materials by detecting and
imaging the differential capacitance signals on a material surface. In addition to the applications on the observations
of carrier concentration distribution and electrical junctions, there are many extended applications for special topics.
However, with the quick development of device processes SCM has also faced challenges such as high sensitivity,
high spatial resolution and quantitative analysis. More and more experimental evidences suggested that it is possible
to enhance both sensitivity and spatial resolution. Recently, experimental results indicated that high-sensitivity SCM
can be applied to observe and to investigate not only the tiny variations of carrier concentration but also dopant
activation behaviors in depth. In this article, we introduce the factors influencing the signal sensitivity of SCM,
including system structure, experimental environment, specimen preparation and conductive probes. It is expected
that the information provided in this article is helpful and useful for both academic and industrial fields.
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